The 2008-2009 global crisis has severely affected the world economy. Most national governments utilized fiscal policy measures including subsidies to reinforce and sustain their economies. In this study we examine the impact of the 2008-2009 global crisis on subsidies paid to manufacturing firms either by their governments or the European Union (i.e. EU). Our results indicate that, overall, a significantly larger proportion of firms had received subsidies after the global crisis. When we look into different subgroups, we find that firm size, female ownership, female management, and quality certification did not matter (more firms in all of these subgroups had received subsidies). On the other hand, our results demonstrate that firm type and top manager's experience level made a difference in terms of subsidies received after the crisis.
Introduction
The 2008-2009 global crisis has severely upset the world economy. Most national governments, in order to deal with this severe global economic crisis, utilized fiscal policy measures to reinforce and sustain their economies (Brautzsch, Günther, Loose, Ludwig, & Nulsch 2015) . One of the fiscal policy measures utilized was subsidies. Subsidies are defined as "monetary of other resources that a government grants to a firm or group of firms, intended either to encourage exports or simply to facilitate the production and marketing of products at reduced prices, to help ensure the involved companies prosper" (Cavusgil, Knight & Riesenberger 2012, p. 211) .
Review of previous research reveals that most of the current research focuses on government intervention in the form of subsidies in developed countries (Zuniga-Vicente, Alonso-Borrego, Forcadell & Galan 2014) . However, such government support is even more important in emerging countries of Eastern Europe and Central Asia as these countries have less developed financial markets, which makes it difficult for firms to gain access to capital (Brown, Ongena, Popov & Yeşin 2011; Mateut 2018) . Government subsidies are particularly important during financial crises as firms are faced with increased market uncertainty and reduced availability of external funds (Aristei, Sterlacchini & Venturini 2017) . However, governments restrict their financial support to firms during recessionary periods due to shrinking tax income. This paper adds on to the literature on public subsidies provided to private manufacturers by focusing on emerging countries of Eastern Europe and Central Asia and by contrasting subsidies paid during the recessionary period to the period of economic recovery.
We organize the paper as follows. First, we discuss the previous literature on public subsidies given to manufacturing firms. Second, we describe the dataset utilized for this empirical study. Third, the empirical results are illustrated. In the final section we conclude with discussion of results of our study.
Literature Review
Providing subsidies to manufacturing firms has long been a practice of governments (Uchitelle 2018) . Most studies in literature focused on the relationship between public subsidies and firm research and development (R&D) activities. There is extensive research on this topic as innovativeness is essential to survival of the manufacturing firms in the global marketplace (Aristei et al. 2017) . Research on this topic gave inconclusive results (Zuniga-Vicente et al. 2014) . Theoretically, there is support for both views. On one hand, one could argue that public subsidies increase R&D spending by private firms (García-Quevedo 2004) . On the other hand, one could argue that public subsidies just replace the amount of private R&D spending without increasing the level of R&D spending. Some scholars (e.g., Capron & Van Pottelsberghe 1997; David, Hall & Toole 2000) found after reviewing the previous empirical research on this topic that at the firm-level analysis direct public R&D subsidies "crowded out" or substituted private R&D spending rather than complimenting it. In other words, when firms were given subsidies for R&D activities they did not use private sources for R&D activities.
The findings of the later studies contradicted this result. In a meta-analysis of 39 empirical studies García-Quevedo (2004) found "only very weak evidence" for crowding out effect. González and Pazó (2008) examined tax credit and direct subsidies to Spanish manufacturing firms using matching estimators methodology. Their empirical results indicated no evidence of total or partial crowding out effect. Public subsidies encouraged Spanish firms to increase R&D spending. The results also revealed that some small firms performed R&D only when they received public subsidy. Zuniga-Vicente et al. (2014) examined seventy-seven previous published studies on the effectiveness of public subsidies on R&D of private firms. Their research indicated that the results were inconclusive. Most of the research focused on developed countries in EU and the US. Most of the studies used firm-level data rather than aggregate data. Most of the studies focused on manufacturing firms. Finally, most studies were cross-sectional rather than longitudinal and the scholars posited that the effects of subsidies might be observed after a lag. The scholars concluded that these differences were the likely cause of inconclusive results. Becker (2015) reviewed the previous literature as well, and categorized the research on this topic in three streams: tax credits and direct subsidies, support of university research and formation of highly-skilled human capital, and support of formal R&D across a variety of institutions. She posited that the large body of more recent research did not support crowding-out effect of public subsidies contrary to Zuniga-Vicente et al. (2014) . She argued that sample selection bias in earlier studies contributed to crowding out or substitution effect and newer econometric methodologies controlled for such bias. Aristei et al. (2017) examined the effectiveness of direct R&D subsidies given by largest EU countries (France, Germany, Italy, Spain and the UK). The results of their firm-level study indicated no support for crowding out effect. However, the results also revealed that public subsidies did not encourage private firms to spend additional resources. This indicates that during economic downturn public subsidies provide the much needed resources for continued R&D activities. Finally, Mateut (2018) examined the relationship between public subsidies and firm innovativeness by using 2009 survey data from BEEPS database that covered thirty emerging country markets located in Eastern Europe and Central Asia. The results of his analysis revealed that there was a positive correlation between the receipt of subsidies and firm innovativeness. This result was even more accentuated for firms with financial constraints.
Data
In this study, we employ the BEEPSII and BEEPSIV surveys (i.e. Business Environment and Enterprise Performance Surveys), which cover businesses in Eastern Europe and Central Asia. These surveys are done by the European Bank for Reconstruction and Development and the World Bank. These surveys have been used by prior studies (e.g., Mateut 2018) . Since our objective is to examine the impact of the global crisis on subsidies paid to manufacturing firms, we compare the survey answers that cover 2008 to those that cover 2013. The 2008 survey results constitute the "pre-crisis period" and the 2013 survey results constitute the "post-crisis period".
The following 29 countries are included in the 2008 survey: The 2013 survey also included Russia but in order to be able to compare the 2008 answers to the 2013 answers, we do not include Russia in our analyses. Therefore, we compare the "pre-crisis period" results to "post-crisis period" results for the above mentioned 29 countries.
The main question that we focus on in these surveys is as follows: "Over the last three years has this establishment received any subsidies from the national, regional or local governments or European Union sources?"
"Yes" is coded as "1" and "No" is coded as "2".
The surveys also include questions on firm size, whether or not the firm is part of a larger firm, firm type, whether or not at least one owner is female, the experience level of the top manager, the gender of the top manager, and whether or not the firm has an internationally recognized quality certification. Table 1 shows the summary statistics for years 2008 and 2013. Panel A shows the statistics for all firms in the sample. The mean value for the answers given to the main "subsidies" question in 2008 is 1.893, while it is 1.873 in 2013. Since "Yes" is coded as "1" and "No" is coded as "2", we can conclude that there are more businesses that received subsidies in 2013 when compared to 2008.
Panel B differentiates between small, medium-sized, and larger firms (i.e. employees 5-19, employees 20-99, and employees>99) and shows the statistics for each size group in 2008 and in 2013. For all size groups, the mean values are smaller in 2013 when compared to 2008. The mean value for small firms is 1.941 in 2008, while it is 1.904 in 2013. The mean value for medium-sized firms is 1.894 in 2008, while it is 1.868 in 2013. The mean value for larger firms is 1.835 in 2008, while it is 1.794 in 2013. These findings indicate that for all size groups there are more businesses that received subsidies in 2013 when compared to 2008.
Panel C differentiates between firms that are part of a larger firm and firms that are not part of a larger firm, and illustrates the statistics for each size group in 2008 and in 2013. For both groups, the mean values are smaller in 2013 when compared to 2008. The mean value for firms that are part of a larger firm is 1.841 in 2008, while it is 1.800 in 2013. The mean value for firms that are not part of a larger firm is 1.898 in 2008 while it is 1.879 in 2013. These findings indicate that, for both groups, there are more businesses that received subsidies in 2013 when compared to 2008.
Panel D differentiates between different types of firms and presents the statistics for each size group in 2008 and in 2013. Except for "other" type of firms, the mean values are smaller in 2013 when compared to 2008. These findings indicate that, for almost all types of firms, there are more businesses that received subsidies in 2013 when compared to 2008. Panel E differentiates between firms with at least one female owner and firms without a female owner, and displays the statistics for each size group in 2008 and in 2013. It illustrates that, for both groups of firms, the mean values are smaller in 2013 when compared to 2008. These findings reveal that, for both groups of firms, there are more businesses that received subsidies in 2013 when compared to 2008.
Panel F differentiates between firms with less experienced top managers (i.e. top managers with a total experience of 15 years or less) and firms with more experienced top managers (i.e. top manager with more than 15 years of experience), and displays the statistics for each size group in 2008 and in 2013. The statistics reveal that, for both groups of firms, the mean values are smaller in 2013 when compared to 2008. These findings indicate that, for both groups of firms, there are more businesses that received subsidies in 2013 when compared to 2008.
Panel G compares firms with a female top manager and firms with a male top manager, and shows the stats for each size group in 2008 and in 2013. We are seeing that, for both groups of firms, the mean values are smaller in 2013 when compared to 2008. These findings indicate that, for both groups of firms, there are more businesses that received subsidies in 2013 when compared to 2008.
Finally, Panel H differentiates between firms with an internationally recognized quality certification (i.e. ISO 9000, 9002, 14000, etc.) and firms without an internationally recognized quality certification, and displays the statistics for each size group in 2008 and in 2013. For both groups of firms, the mean values are smaller in 2013 when compared to 2008. This difference in means demonstrates that, for both groups of firms, there are more businesses that received subsidies in 2013 when contrasted to 2008. Figure 1 shows the trend in the subsidies paid to small, medium, and large manufacturing firms. It is important to note that since "Yes" is coded as 1 and "No" is coded as 2, a declining trend indicates a larger portion of firms receiving subsidies. As we can see from the figure, the trend line is going down over time for all size groups (i.e. small, medium, and larger firms), meaning that all size groups experienced some increase in subsidies. The trend line for medium sized firms (i.e. firms with 20 to 99 employees) declines more slowly than the other groups, so we can conclude that the medium sized firms experienced a smaller increase in subsidies over time. Figure 2 shows the trend in the subsidies paid to firms that are part of a larger firm (i.e. possibly more political connections) and to firms that are not part of a larger firm. Again, a declining trend indicates a larger portion of firms receiving subsidies. As we can see from the figure, the trend line is going down for both groups, meaning that both groups experienced some increase in subsidies. However, the trend line for firms that are not part of a larger firm declines more slowly than the other group, so we can conclude that the firms that are part of a larger firm experienced a larger increase in subsidies over time. This may possibly be explained by these firms' political connections and power. Figure 3 shows the trend in the subsidies paid to different types of firms (i.e. shareholding firms with shares trading in the stock market, shareholding firms with shares traded privately, sole proprietorships, partnerships, limited partnerships, and other types of firms). As we can see from the figure, the trend line is going down for all groups (except for the "other" type of firms), meaning that they experienced some increase in subsidies. The trend line for the "other" type of firms is going up, meaning that these firms experienced a decline in subsidies. Figure 4 shows the trend in the subsidies paid to firms that have one or more female owner and firms with no female owners. As we can see from the figure, the trend line is going down for both groups, meaning that both groups experienced some increase in subsidies. However, the trend line for firms with no female owner declines more slowly than the other group, so we can conclude that these firms experienced a smaller increase in subsidies over time. Firms with at least one female owner benefited more from subsidies over time, although the difference is very small. Figure 5 shows the trend in the subsidies paid to firms that have a female top manager and firms that have a male top manager. As we can see from the figure, the trend line is going down for both groups, meaning that both groups experienced some increase in subsidies. However, the trend line for firms with a male top manager declines more slowly than the other group, so we can conclude that these firms experienced a smaller increase in subsidies over time. Firms with a female top manager benefited more from subsidies over time. Figure 6 shows the trend in the subsidies paid to firms that have a more experienced top manager (i.e. more than 15 years of experience) and firms that have a less experienced top manager (i.e. 15 years or less). As we can see from the figure, the trend line for the firms with a less experienced top manager is almost flat, while the trend line for the other group declines. This indicates that firms with a more experienced top manager benefited more from subsidies over time. Figure 7 shows the trend in the subsidies paid to firms that have an internationally recognized quality certification and firms that does not have an internationally recognized quality certification. The figure shows that the trend line for both groups declined meaning that both groups experienced an increase in subsidies. However, we are seeing that the firms that have an internationally recognized quality certification benefited more from subsidies over time.
In the next section, we compare the 2008 results to the 2013 results using nonparametric tests (i.e. Mann-Whitney-Wilcoxon tests). First, we compare the results in 2008 to the results in 2013 for all sample firms. Then, we conduct comparisons for each subgroup (i.e. firm-size groups, firm-type groups, etc.). Table 2 compares the subsidies paid to all of the manufacturing firms in the sample during the three-year period ending in year 2008 versus in year 2013. The mean score is 1.893 in 2008 versus 1.873 in 2013, meaning that there is a decline in the score. A decline in the score indicates that more firms had received subsidies from their governments or from EU in 2013 versus in 2008. The difference is statistically significant (p=0.0026). Note: "Yes" is 1, "No" is 2.
Table 3 examines whether the subsidies had increased for all firm size groups (firms with 5-19 employees, firms with 20-99 employees, and firms with more than 99 employees) and for all firm types (whether the firm is part of a larger firm and whether the firm is a shareholding firm trading in the stock market, a shareholding firm whose shares are traded privately, a sole proprietorship, etc.). Our results show that all size groups (firms with 5-19 employees, firms with 20-99 employees, and firms with more than 99 employees) are affected similarly. Significantly more firms in each size group had received subsidies after the global crisis. For firms with 5-19 employees, while the mean score is 1.941 in 2008, it is 1.904 in 2013. This drop (which indicates more firms receiving subsidies) is statistically significant (p<0.0001). For firms with 20-99 employees, while the mean score is 1.894 in 2008, it is 1.868 in 2013. This change is also statistically significant (p=0.0177). For firms with more than 99 employees, while the mean score is 1.835 in 2008, it is 1.794 in 2013. This change is also statistically significant (p=0.0123). Table 3 also shows that it does not matter in terms of subsidies whether the firm is part of a larger firm. More firms in both groups (firms are a part of a larger firm and firms that are not a part of a larger firm) had received subsidies in 2013 compared to 2008. For firms that are part of a larger firm, while the mean score is 1.841 in 2008, it is 1.800 in 2013. This change is statistically significant (p=0.0784). For firms that are not part of a larger firm, while the mean score is 1.898 in 2008, it is 1.879 in 2013. This change is also statistically significant (p=0.0041). Table 3 shows that more firms with sole proprietorships and more firms with shares that are traded privately had received subsidies in 2013 when compared to 2008. For firms with sole proprietorships, while the mean score is 1.943 in 2008, it is 1.917 in 2013. This change is statistically significant (p=0.0546). For firms whose shares are traded privately, while the mean score is 1.879 in 2008, it is 1.867 in 2013. This change is also statistically significant (p=0.0937).
On the other hand, the change in the proportion of firms receiving subsidies from 2008 to 2013 in the other groups (firms whose shares are trading in the stock market, partnerships, limited partnerships, and other firms) is not statistically significant. We can conclude that only certain types of firms had benefited during this period. Table 4 examines whether female ownership or female managers made a difference. The results indicate that, whether the firm has a female owner or not does not matter. The proportion of firms receiving subsidies in both groups (firms with at least one female owner and firms with no female owner) had increased significantly. While the mean score for firms with one or more female owner is 1.880 in 2008, it is 1.857 in 2013. The difference is statistically significant (p=0.0288). While the mean score for firms with no female owner is 1.904 in 2008, it is 1.885 in 2013. This difference is also statistically significant (p=0.0150). The table also demonstrates whether the firm has a female top manager or not had no difference in terms of the change in subsidies after the global crisis. The proportion of firms receiving subsidies in both groups (firms with a female top manager and firms without a female top manager) had increased significantly. While the mean score for firms with a female top manager is 1.902 in 2008, it is 1.868 in 2013. The difference is statistically significant (p=0.0288). While the mean score for firms without a female top manager is 1.892 in 2008, it is 1.874 in 2013. This difference is also statistically significant (p=0.0109). Table 5 illustrates whether top manager's experience made a difference. We are seeing that while more of the firms with an experienced top manager had received subsidies after the global crisis, we cannot say the same thing for firms with less experienced top manager. While the mean score for firms with an experienced top manager is 1.887 in 2008, it is 1.854 in 2013. The difference is statistically significant (p=0.0013). On the other hand, while the mean score for firms with less experienced top manager is 1.896 in 2008, it is 1.889 in 2013. This difference is not statistically significant (p=0.2393). Therefore, we can say that while firms with more experienced top managers benefited during this period, firms with less experienced top managers did not. The table also demonstrates that, for manufacturing firms, whether the firm has an internationally recognized quality certification or not did not have importance in terms of the change in subsidies after the global crisis. The proportion of firms receiving subsidies in both groups had increased significantly. While the mean score for firms without a quality certification is 1.930 in 2008, it is 1.918 in 2013. The disparity is statistically significant (p=0.0560). Similarly, while the mean score for firms with a quality certification is 1.828 in 2008, it is 1.778 in 2013. This difference is also statistically significant (p=0.0005).
Conclusion
Our analysis sheds light on the comparison of government subsidies given by twenty-nine Eastern European and Central Asian countries to manufacturing firms before and after the 2008 recession. As stated before the need for government financial support is more important to manufacturing firms during recessionary periods as there is less availability of capital in capital markets. Government subsidies during recessionary periods are even more crucial for emerging markets as capital markets in emerging countries are less mature (Brown et al. 2011; Mateut 2018) . However, shrinking tax income causes governments to restrict their financial support to manufacturing firms. The result of our study indicates that governments provided more subsidies to manufacturing firms after the recession. This result supports the view that government funding is scarce during times of financial crises and economic austerity (Becker 2015) . This result holds true for manufacturing firms of all sizes, regardless of gender of the owner/manager and whether the firm had internationally recognized quality certification. However, the firms that had sole proprietorship and privately traded firms received more subsidies than publicly traded firms after the economic crisis. Further research is needed to understand the reasons behind why firms that had sole proprietorship or were privately traded received higher share of subsidies compared to other types of firms. Moreover, firms with experienced managers received more subsidies after the recession. According to the upper echelons theory executives' experience shape their understanding of the situation they face and their reaction to it (Yunlu & Murphy 2012) . Previous studies indicate that CEO's tenure determines the firms' reaction to economic recession (Cucculelli & Bettinelli 2016) .
